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(54) PRODUCTION OF ACETIC ACID 

(57)Abstract: 

PROBLEM TO BE SOLVED: To extremely suppress the generation of carbon dioxide as a by- product and to 
prolong the life of a catalyst in a method for synthesizing acetic acid from ethylene by a vapor-phase catalytic 
reaction at one stage in high space time yield. 

SOLUTION: Ethylene is reacted with oxygen in the presence of a catalyst containing (a) metal palladium, (b) at 
least one compound selected from heteropoly-acids and their salts, (c) at least one element selected from the 
group consisting of elements of the group 6, the group 7, the group 8, the group 9, the group 10 and the group 12 
of the periodic table and/or (d) at least one element selected from the group consisting of elements of the group 
1 1 , the group 1 4, the group 1 5 and the group 1 6 to produce acetic acid. 
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(57) imm] 

ic) mmmmcoemTtm, iwjtm. smjtm. 
imfzci'-^j:< t i 1 m<^7mm/xit ( d ) mmm 
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[|f*iMl ] ( a ) ( b ) ^-rn^K 

mm ( c ) mmmmcoemftm, imytm, smit 
m, 9m7m, iom7tmmi2m7tmx^^j:mi}' 

[I«*IB2 ] ( a ) ^m^^y'J^M,. ( b ) ^TUt' 

mm{c) mmmcoemTtm. imm. mit 

^^mmThmmn i mmmmum. 
x-m^^m^m i iB^iom:^, 

imi^m4] (a) ^Ji^N-^i/VA, (b)^Tn;K 

m. ic) mmmmcoemTtm. imTtm. smitm, 

{m^ii'^^< i: i 1 m(^7mm ( d ) mmmmcr) 1 1 
j^Tcsi, i4]^^Ji7cs. i5m^m7tmm/iem^ 

[|f5Rll5 ] ( a ) { b ) A^^nt" 

mitm, 1 ommmfi 2mm^ ritchm^m 
\itifz9^£< t h 1 m<^7mm ( d > jsw^^o 1 1 

m±mmtix \>^hmThhm^m4 nmcom 

[00 0 1] 

[0002] 

urn. m^^yy ^ymitttifm^xt'timmit^ti 

•t ^T;^Tt v^:mmm^mm-^i:PSMmx'hi 

x.i'Uymitizm^th^'^y'J^M.^ :^yi±^j^T 

^ i: J; ^z<oimx'cowm<7)mm^m±^x% 



mb^j:->X\^h. 

[0003] -'■y}:L^vyb-mm-^mmx-wm 
-thifmii. xMwmm.n±bmmmzm^mm^j: 
M.^^Lx\^hfzi^iz. ^«ommifi^j:^fix\^^. m 

^144836 1-^) . W.^Zlp-^yi^^J^-VymXU 

mis^m\t>h^j:im immm 7-1322 

1. #^^5 1-2942 5) . hm(0^r-riy\^m 

</)j-^y'j^j^^t^k^^^nm mrmsA -5743 
8) . 3mmmit^mt'^^j:mm (m^HS4 6-6 

7 63) . ^•<y'J^J>.-^i'U7t^VMXli^tlhCDm^ 

/^^r #^¥7-8989 6) m^^tim-^ 
it^b^^fc'j&^m^nTv^i,, ;iti^<7)mmm^^xK 
m^rm o^z'Mfz-ox xm±mzmw^x ^bn. mmc^ 

^^mmc^mRm^x^^^bxh^, ipimm^^ 
iifz::fi(^(ommm^-ftii,. mm<^^mmmMm 
xmm-t^±x\ '^-fn^+mmi-^ix^^^bit 

[0004] 

imtmmix obtmrn] iPLx^m(om 
{i. x.i-uybmm^:Rm^^h^bi>zj:'yx. mm^ 
xmmzwuzmmintm^mth c b \.zhh , 

[0005] 

■^mm-hfz^i^. :t.^vyb'mt-^mm^wM^m 

\,zm\^hmM^^^^m^h^< mm^ ^^^^x-otzm 
mmmizi:t'<^x^mum:hm)>bxm<. xrmitBt 
mmmmtmi!bxi&\> \mh^^ ^tie^m^s: 

( a ) m^'^y'J'yj^. ( b ) ^TUTi^mRxf^fi^ 

cr)i^^)>^miftifz'J'^^x< b 1 1 m<7)'{t^mRV' ( c ) 

mmmcoemTtm. 7m7m, smim, 9m7tm, 1 

bi:>im(oym^i^^-ttm<7y^^ri,z^ 3:.i'vyb 
^b -^Km^^h <r b ^m.bthw^<nmM-mx 

[ 0 0 0 6 ] (ID {is (a) 

A . ( b ) ^xn*.° U mSOf^fi ^ ^i^t)^ ^ m\ftitz'y 

^j:<bhim<^it-^. {owimmcnemm, 1 
mm, smm, 9m7m, iowjmmi2mjt 
*j; nt£hm^^m\ffitz'y^£< b h im(^7tmm 
( d ) mmmmco 1 1 mitm, 1 m-^mTtm, 1 5;^ 
^mjmmi 6m^m7€mJ:^^j:m^-mimfz'j'-' 
^j:<bhimcr>7m^:^^-tmmco^riz^ x^i^ 
yb^b^Km-^'^i^bmmbtmm<7)mMij 
mx'hh. 
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[ 0 0 0 7 ] mr. *^Bj(:ov^TiiL <iMBj-ri. . * 

[00 08] fl:#:e^tc{4. "rA ^ y^':^v~ym. V 
y^XT-y^, ^-i^evyfym, uy^rUT'T^^. 
uy^urr^y^^'rym. ^^-f^urh'^^yi/x-r 

ym, vy^<i~}^^y^':^TyM, 'TA)^^Y-9y-^-x 

® , U 7 r" y^mV* U 7- K r^' y ^'"Xr yM 
;tfUJ!I^*^'^ y^J^Xry, ^U7■•ry^t^X^^':^i^''>AJ: 

[00 09] StCA,^n^°UK«tg(i:^ -Sm:c^iE« 
M«^?!;^ii^tT4^t:^^^i07K«Ei^O-gBX{4^a5 

mi,zmiim, 2m, iimmismx'o^^imt' 
mimti'j'^^j:< t i 1 mTtm-z-h 0 . x^rnt-u 
m<^^-'^^i^tbxii. ry^^^^^yj^'^T^ymtco 
ry't-^J^U^^t'mB'^ii^. ^:tiA>^Tn*fUS 

[0010] mznmm'^±M.mzm^±m tv^^f- 

nTi^vmcoi^ttXli. U y^y^'XTyMcoU'^^A 

ig, uy^yi5''XTyi?c7):^hU'>AJS. uy^^y/x 
T-ysc^iHig, ^•^^y/xryi^tfou^'^AiM, ^-f 

^ y^-xry^c^-f b y 'yd^mxf'rA 9 yyT.fym 

[00111 *^BJ ( I ) T-fflV^iijilS ^{t. ( a ) 

m\-s.fifi.'>ts:< t m(7)\t^mm ( c ) mmm 

(Demfm, iwm, swm, 9m7tm, loum 
mm 1 2K7c«j; y)t£mt-^m\mfz'y't(:< t i 1 
sco7c«^#^-t 'i.^TtmM^T'S)^ . { b ) mzmt 

m^^^fi. X ( c ) m\zm-th7m(r)^x'\t^rij^, \y 
[0012] mzmMmn.m\.z^mm\.zn^ lv^ 

tT{4. ( a ) i^'^A, ( b ) 

^jy^y/xfyMmiwii-'^j^, -:^^y'>A. ffl 
^ y i?'xxy®&t;^'^«o y f-'^ a , ■:^ b y 



n^A, ffli^&t/" ( c ) ^nAS.l/S$8J; 0=5rS 3M* 
[0013] ^<7)im.\i'SMl^z\±ht-^^ti:\-^-h\ 

. ( b ) mizm-t^^7-n4^mxmtih(omt 
m^mm t im^j: d . ns^o^^ y MX{i:^ c7)7j<sis^ 

mxh'o. X ( c ) ptM-ri)7t*tt^Tn;Ky®^o^ 

•C"C{4'Sr<. ^M, 'fl:^!|%^V^{i^JiA°9i;'>Ai:<0-& 

^mxh 0 . 3ifc7)7t*&vHE^ifti«^iim?i^!f^3 
htT, ::<mmz^^Lx\^it^i^tii. ^co 

^M^N°7>-''>At ( b ) 25.t/" ( c ) xm^ii^m 
0^t-^m7mmKmi>zx'o. m^xmymt 

Bg5 4-57488) ^A°9>^''>AS:-^t? Bl^^KS-ft 
(^i^0S4 6-6763) t J:b^TffiV^KJS?a 

mx\ t<-firzmm±mntmiRm^t. 

[00 14] X. m^¥7-89 89 6^CfSSi^TV^I> 

smmm^zitKxh. mm^mmm<. r^vr 

^W^I.o Ht. !itr?l¥7-8 9 89 6t;t3V^T. ^3 
^^^^:LT»LTV^I)1 1, 14, 1 5X541 6]^7t: 

m<omf-\t^^hit-^mi. ^^^y'j^j^coit-^mt-m^z 

mi^j:^nimh^j:^\ mz. m3m<^it^^(o?f.x' 

( c ) m7im(oit-^mii. ^^y'j^M.co'it-^mt-^iiz 
mmmmxh o . m^±mxh^. 

[0015] :^mxm\^^tl^ ( a ) j/'^^ 

A, ( b ) ^TU7timm^tii^(ou^'miitifz'j'- 

^< h ^> 1 mcoit-^mm/ ( c ) mmmmcoemTim, 
imytm, smTtm. mTtm, iom7vmmi2m 

^limc^ {a)(h){c) mmat. (a) 1/9 

AS^: ( b)0. 025-500 i/9A^i^: (c)0.005~10 

^•■9AJ1^*W^ t< . mz 1 : 0.1 -400 : 0.01-5 

[0016] X*«'4'^ov^°7i>•'>A(;o-§r^a^i:. 

0. 01-6 fi4%i0fgHl*l-C3il.*Wt<. MfcSf^ L 

<{4 0.1-2 mM.%commx'h^ . j-^y'j^j^^-^m.t!< 

mmt£Uzwmxu^£<. mMmtL<ts:\^. 
mxm\ ^ (^fium<DmW:Wmz\t . mmmmsx-h 

1. PS 0 #tc0JRS{i:=5r < . WMmm^z i o T 'iihfih . 

[0017] mh. itiis ( a ) xm-^fih^M^'^y'J'y 
A<D^\.zm\^hiihmm^i. mi.zm^^fih hmt 
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[ 0 0 1 8 ] X ( b ) m>^'rn:i^m<7)mi. m^^ 

[ 0 0 1 9 ] X ( c ) mm^&Tm ( ^oa. 

ym, M-fb^nA, i^-fi:i/::i'^A, i!'fkSfp^coi?'fb 

[00 20] mz. ^mm<^mmcoim^^-t. t-r. 

fflB ( a ) (D^^y'J^I^it^mmf ( c ) l¥t::«-ri.7C 
mm S ^^b^tl ^ # « Sffl ^z . X{i-MtC7j<X{i: r -fe 

«X{4^-«t:?f «f XJiSiJi t . Ztil,z^TUt° U ^ 

x{4^ti^.c7)m^jni.. ^m. m, mm. ^mm^'if 
'Sro/if^, hvyi^y, 7mt/:mmmm^^\izx^ 
m^^y'j^MzM7tixmmmhi}K i>tx^z(D 

[00 2 1 ] :i^mTmi^tLhmm±±wmcom 
m^co^^M-mzm^^x i>m}XhitiK mi>^tmzm 

mi Mztmxhi. Mmizmm^timmi^ 
iimmxhfiifXK. mnii^v:^. m^o±, 

Rmmmm^zimix^hi^. mmznix 5-^20 

[0022JX. (c) piOTC* (tJ'nA, IxCi'^A, 

mummmx^mxh h tf. }imo . oi-3ofi*:%cDKH 

T3^l.^0*W* tV^, X. *«fc#^-r^^N°7i/''>A 

[00 23] Mt:*S!l!«Offl#:A,cofB!f ^Stc«!tf t^lJK 
{i^< . ( a ) c7)^S^N°7>^''>A, ( b ) pcO^fnrK 
UKX{S^c^JSS.t/' ( c ) l¥c07n««ffl#;±t:ttEc7):^ 
a-maj^V^{m*§€l> ; t ( a ) 

^'''^A. ( b ) pc7)^Tn;K u mx\i^<^mos 



2 aJ^i±|SIi^tx«ittEo)B<J:T't) J; V ^:^)\ il^Ji 

%^oynwm^\zmm%-i<^x. m\xhh. 

[ 0 0 24 ] ip*>. m%^<mm:}-^yv^M\jmm 
( c ) m<nim<^\\.-^m:i!OL\rr^vyt^}i<mm: 
mnm^xt"^, mmr£}im»x\mmm,z 

ii^ffi#:±WI3f ^(nt^^<\z-m\^\%7m 

-fb-^h U'^A, ^^^^S?-:hb U ^A^c07WMT«i 
-ri>.rfct3J; 0. )^yl/-^2M^ { c ) ptOTcScoM-fk 

mxiiAmm^z^m um,z . t k 9 , /ks'St 

c7)®i^ji7t^iJt:J; D A°9>^''^A^iat/' ( c ) ffcOTC 

/sf^. ( b ) mco^r-^^^j mxm<Dmim<!Kim t 

xnmmi. 

[0 02 5] ( b ) ifo^xn*^ u mxii^<ou<7)im 
mtixii. ^mm, mmmm, mmm, mmmco 
^mmm ^tih.fzfdi. ( b ) sco^f - n*.° u mx 

[0026] (II ) x'm\^(:>fiim!^it. ( a ) 

^JSA"7i^''>A. ( b ) ^Tn*ru^25.t>"^tii^5COlI*^ 

(>miififz'j'^^j:< t h 1 ao^b-iriHjs ( c ) mmn0:(o 
emm, imm, smitm, mjtm. lomftm 

<7)7tmm/ ( d ) mwm(r> 1 1 mjtm, 1 4m^m7c 

m, 1 smmTtMRX/ 1 6]^^S7c*J; ^I-Sf**^ 

[0 02 7] (b) ifl;Ji-r§^f-n^'J^X{4mi^ 
cDi^i: LT{iB«^cD#t3LTfflV^<i>ti. ( c ) mzM-f 
-?.7C*(04't-{4^nA, U-^M., ;^■r-•>A, ni^''^ 
A, :::-y^;^S.t;<■«^i:^ { d ) mi,zmi- IjtmcO^ 

Tim, m. m. m. ry^^y, tx-^x, ^vyR 
iff-Mv^j: i:mt L < mx^ h o 
[0028] ^{zm^'miMmzmmmmt tv^ 

ifwmmmh Lx\t. ( a ) ^«a°^ >>>> a. ( b ) 

^}y-^y'fx^ymmf^<7y^)i-'0^. -fby^A, m 
fi. at/^-f ^yi5'"'xf-ysts.v'-e«oy^'>A, -^nu 

i^A, ( c ) ^nASt/ffifaW ( d ) KXV 

, ^vymfT)V)Vii ^•^j:hA ^mm^mfh <r t 
t^x%h. 

[0029] ^<^mm\mm^z\±hP^ti:\^i:jK J-^y'J 

h^. {h)mzmfh'\T^^°'Mx\i^fi^Mi 
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mrh 0 . X ( c ) i¥. ( d ) m^zmtiTmii^T-vi 

s„ X. ( c ) i¥, ( d ) m^zmfh7m\i.mmh l 
Ti5i«fcgsjnLTv^i>5^)\ ( c ) mzm-thTtmii 
(d) pi;H-ri.7cS«^-iit^*^7!)^i5'^t-»^i^±§ 
€Tt3 "9 . ( c ) sftcm-f -i-TcSi: ( d ) m^zmttjt 

hcob^li^tih. ^coM. (b), 
( c ) at/' ( d ) T-|l§ii-i.#P<7)-fl:^!rM?/'7c*coffl 

mm^zx^. mi^xm^^^^m^mm^L. 
cofmizit^x&\<^Km&x\ t<:titimm^m^^ 

[00 30] *%BHffflV^A>tLS ( a ) ^a^N°7i>"'> 
A. ( b ) ^r^;^°UMSy='^tl^^O^S*^^^)l{m/t^^ 

^ < t i 1 sc7)^t-ir!i^3. ( c ) mmnm<^ e mytm . 7 

{ d ) jUJi^^cO 1 1 j^jnS, 1 4]^^a7C*, 1 5]^ 

ti:<khm(7)7tmif;^-tMmco (a)(b)(c) 
( d ) commm. ( a ) 1 ^-^AJg^ : ( b ) 0.025- 
500 ^'■^Aii-f- : ( c ) 0.005 -'10:?'"7i^IEf- : ( d ) 
O.OOS-lO^^AM^J&^'Iffil L<. ^t;: 1 : 0.1 -400 
: 0.01-5 : 0.01-5 J:*5V^T . J: mt 

[00 3 1 ] X*M«+cOA°5>>''>i.cO^^*{4. ji^ 
0.01 -6 Sfi%c^tEllF^-r-|)l.c?)*iiTSt<. 
tL<\t 0.1-2 S«%0$gffl-Cfcl., 

mM%m.x'hm\fmmmhifi. f-^'y'j-^ 
2>.imm^£Uzimm\tti:< . t < 
imm:^\^t,iihimmwmz\t. m^m^ 
xhhw^mz%mtt£<. w^<n>-yim,zX'^x\ihii 

[ 0 0 3 2 ] SP^p. fflB ( a ) xm:flhm>)^vV'^ 

2^(mw.zm^s^fihwmt. mzw^^fih tcoTii 

A , eiiM^ ^^'^7 A&t/T h 7 n n^i 7 h 

[ 0 0 3 3 ] X ( b ) p^O^Tn;K'JScOJ!M{4. 
JM. «itSXtt?^tSS^07K?f?iS'Jn 



[oo34]x. (c) m^m-rsTc* (^oA, i/r. 

X%h. 

[0 03 5] X. {<^)mzmthimm, w,, %, 

x^x, ^mmco^^'oyyim. m-itr-^vn, mt-^ 
uy. mitryi-^ty, is^kfxvx, it-fkiisi^cost'fli 
mm^^-?^, mmm, mmm, mm^mmm 
mmm, mm. mm^mmmi^. r-ivm, m. 

M, ffi-fei^yM^y^A, ry^^tym^fjV'yj^, mit 
ry^^y, ^mmmt^mm:mxh 

[0036] mz^ mm.(mdk(n i m^^<f. *t-\ 

Mie ( a ) (Tiny 'y^Mt^mWI ( c ) ( d ) p 

i^jj,tT^Yyts:)i<mm:m%w.\^\im., «. p 

rnt^UKXii^ii'^cOlS^Jni-. -^S, ?fK^, Jin, 
\LX'o^(rmmizm^'^fihio<m:\tts:\^, 

mht^h \zm\xh h . ifim^zmi ^timmt 

mafmmmzm-\.xm^htK w^^zn^x 5- 

200 fi*%cOliffll*lT'S)-S.iO*^J?^L<. mintL< 
{410-100 fi*%c^liffl-C3il.. 
[0038]X. (c ) JP^OTC* (^nA, l^-'^A, 

(d) pcoTcil ^. ^, IS. ry^^y, fxv 
X, •fe^y^t/r/U/P^ri:') cofHftM{4JStEHt-^-f)T- 
jIS 0.01 -30Si%c7)liilT-*)StO;{;W*t 

v\ X. immizm-fhi^vv-oMt-m>^vy-^2^ 
[ 0 0 3 9 ] St:. Mm^omi^'^comm'mzmmzm 

ll{4^< . ( a ) co^m^'^y'y'y^. ( b ) pco^rn 

ri^umxit^<DU. ( c ) i¥co7n#&t/' ( d ) mcoTtm 
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Jiff {i . ::tih4 mcoTtmt: 2 m&±mmzxi,mM<7) 

h fz^ . wn-h h . ^(D-mti:wm 1 m^n^^ 
[ 0 0 4 0 ] ip-^. mti(^mm:^-^v-j'^Mt-^^'m 

{ c ) mmM<r)\t-^^yi<.X\tT^ h y^£}£<mWj: 

t^^tiizx^. A-5j^''>A2^t>' ( c ) m<r)7m(Dmit 
mxitTmmiiz^mifzm^z. t\iyi^y, 7K«^fc' 

<7)m'^^j:m7€mi<z^ ^j-^v-j^i.^mMf ( c > m<^7t 
mco^m^zMjct^. ^(r)wmti:^\i. im^i-^v 

fzm. ( d ) ( b ) |¥c7)/\xnjKUKX{4 

[004 1 ] (b) l|c7)^Tn*?UMX{Jt(7)fe5,V" 

( d ) i¥co7n«c7)|Bitafc Lxit. ^mm, mm,m 
(b) mco^T-x^^mxit^commmnm, m^t 

^0t•1!ftL<=5^v^, 

[0042] :^wncoijmi,zi5\^x . j:i-iyytmmi 

Th h t\ tJtL<\i- 140-200 °CXh hLb ti^m.^!. 

m\xhh, X. KmEtummcom^i^ o-sokg/cm 

-15kg/cin2GcOffiilT-|)S, 

[0043] *%BJO^-Sl:fcV^-CKE>^Wftf&-r§^' 

immxim^':^^j:b-mmmt Lxmrn-ti^thx 

t>t>m^:^:^^mz1cilX. xf-i^yji 2-80 
I?^t<{i 5~50^ft%c7)fiJ-^t'5rl>ftT\ ^ 

#{i 1-15WM%. »iit<{i: 3M0^a%coSiJ^fc=5r 

[0044] ^c7)^jiG^icfcV^T{i. 7KSrRJE^rtt;1? 

m^mKWkt^h^. ymmmm:^':^^iz i~5o 

[0045] *^0J!o:^^&IIM^St3S D . JEffxf- 

AtTi^LS:t=3rv\ xmmii. mm. mmt':^m<^ 



yfmm':^xmi^tifzhcr)^ mum%m^x%im 
x% ht)K Kmt'^-km^^^hik^^zii-m^zmm 
js. mz\i°B%\:x}:.(mm'km\^hi^mMxh^ . 
mm^:^'y^\t. wmm\.zi5\^xmfmmm\i 100 

-10000 Hr-i. #t 300~5000Hr-i-C«it3M^c7)*>'|!? 

mmm^-ttKm\z-m<^mm% 
m Lfzm^m^mith z t timm±.m\xh h , 

[0046] 

[nsfe^j] OT. mm\<zii y)ifWR^w.zmnzm 
mmmi 

i.67KWm23g^^07j<?^?a;. 'y'iijm^ (5 mm 
0) 125CC -km.. ^fitR7K§-(t/cf*> ClOicOS:^^ 
^^^■f hU'^A 9.5gS:^07l<m?g 100m 1 ^\z1\^ 

2omm^-tfz. t/&^i>f*. 85%t¥yi^y7mw. 

10.75ml Sr^JnL. f-b^^nny\°^>^''>AM-:hh U 

^Ai^m^^yi^^MzMTtL. ^muzm. no "ct- 
4 wrm^tti. ^com. mmznix3omM.%co'r-(i^ 

yy^r- y S^-§rt^7j<?M4'^:±iBO^S^ n° 9 ^^"'^ 
t^^'^DA^-^Wm^SAL. ^M^®iR§Wt. 11 

0 °CT-4 Hr«t/C„ 

[0047] n^tlfz%m22.5m 1 ^EJiEWt3^«t. 

200°C, J±M kg/cm2G-C-\ X^l/^ : : 7j<3l 
M : S*&^WJ:b20 : 6 : 25 : 49c7)SiJ^t?Ft-^L/SX7'X 

;ifx^?^a]L. 'muzRsmmmt::^':^^'o^yyy 

y^-l,zxmLt:. 

[0 04 8] mmm2 

mmm i x^^ 9 y9'7.'fym.<^*^h 0 1 u y ^ y^-x 

r y^^figffl L/cC: hl^Jt^'Hi. %m\ \bnuz Uz. 
[0049] ^M3 

y/x^y^^ffiffl Lfcc: irWi'Mi. mmm itmti,z 

Lfz. 

[0050] mmm4 

mm 1 x"!r^ ^ y^xfyw^^h 0 ^z u y^ u r k 

^ y i^'Xr yM^^ffl Uz^b WWt . ^tS^J 1 i: H t 

\zl.fz. 

[0 0 5 1 ] mm\^ 

mwmiX'rA ^y^'x'rymcoith^^Z'^-! ^y^':^ 

fym<^v^^j^mmmLfz^bmii. mmmib 

nUzLfz. ;iZX"ir^ i^y^:^r-ymcOVi'^J>^U 

it. i}^y^x7-ym&.&sii^tsmmi,zTmv^ 

0.069 g^^ts7iimmt:mTtxmmLfz. 
[0052] mmme 

mmm 5 T-^-f ^ y^'X'ry^co V f-'^ AiScO'ft:b 0 t>z 
"rA ^y^X7-ym(0'7^'^^i^^J^U^:W.mLfz^ba 

mi. mmm5bmizLfz. 
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[0 0 5 3] mmmi 

[00 54]||]!i^J8 

mmm i vu^t^ n a e 7j<sj!iuoft:b o iio. 21 g (^mit 

u=.^j^^mifz^tmm. mmitnuzt 

mmm 1 X-^it^ n a e ym^coith 0 1:0. 21 g (OUit 

)U7--^j>^Ti7mm{n= i~3 ) ^:mtfz^tm 

li. mmmi tnuzifz. 
[00 56] mmmio 

mmm 1 -ctg-fk^ n a 6 ym^coiti^ 0 ^lo. 23 g comt 
u'j^j^37mmimifz:ibm\-it. mmmi tn 

Uzlfz. 

[00 57] ^Sfe^Jll 

mmm 1 TUit^ da 6 ymmcOith 0 ^:0. 20 § coi^t 
:i 7 6 7j<fntl ^ISffl t ; i: lili'hti . mmm 1 i: |B| 

[00 583 mmmi2 



mmm 1 X^it^ ni. e^Wit^^O-re^b D t::0. 12 gcotg-fE 

Mis^i^ffl L/s t mm . mmm itmi^zitz. 
[0059] mmmi3 

mmm 1 x-i^ v :^mi^(ofi.h 0 ts-ftf-^ y srSffl uz 
::tmHt. mmmi tnt^zifz, 

[0 06 0] Jti^Jl 

S/U;&ffl#: (5 mi!i<f>) 125 cc^?tL. ^iPl7K§-ii: 
^cf^. icot<7)^^^^^M-^h'J'>A 8.9gS:-ttf7j< 

100m 1 ^liZMl. mmW-^^fz, t*^l.m. 85 
%t ¥y'Jy7mW.10m 1 ?:»L. f- b^^^nuA'^ 

fzm. no °CT-4 Hrfg^it/^C. ^<^tk. fB#:t3^ttT30 

f^. 110 •CT'4 nr^mitz, mimmmitnuzi 
fz . mic^mmm 1 ~i3jit/it«ef>J 1 mmm 1 

[006 1] 
[^1] 



[00 62] MS^J14 

A6*»0.23g^#tf7j<^?gtZ, (5 mm 

125 cc^?fL. ^M«i7K§^^:^^m. icOi^Olr^^ 

^^^:^^y'>A 9.5g^#07MtM loom 1 4itcjn 



X.. 20Hr#M§-ltfe, 85%t K9i»7K?§M 

10.75m 1 ^'^JdL. f ^7^^^7^°7>^■'>AM:^^U 

^A^^m^-^y'J^^l^zMTtL. ymtfzm. 110 
4Hr^M t . ^cOf^. 0. 26 g (7)ffix/^;^K7^? U ^ Ac?) 

7iQ§Mft'^-±tB^0^M^^°7 l/'OJ^'m^ nA S:#$^a#: 
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^tSAt. ^m^vm^^fzm. no wmmi 

no °CT-4 Hrlg^f L^^o 
[0063] nWznm22.5m 1 ^EJS^fc^^t. 
165°C, em kg/cm2GT\ Xf-l^y : : 

m : mm^^mtt2o -.e ■.25: A9cowi-^',zm-^Lfz:fj'^ 

[0064] mmmi5 
[0065] %wm 

mmUX'rA 9 yvx^yw<r>'^h 0 \,z^A}^-i- h' ^ 

y^y^fywk'm t mit. mmmut nuz 

Itz. 

[0066] mmmn 

mmmux^y-f ^ yy:^Tym(0Kh 0 ^ y z;^ 
Tym(7)V^^M.mmmifz^tmii. mmmut 

ntizlfz, ^ZT^^^yyxi'ym(r)Vi-^J=^U 
it. mums mmi<zixmmbtz. 
[00 67] mmmis 

mi&mnx'^^ ^ yy:^7-yMcr)Vi-'yj^UcoRh 0 iiz 

'r^^y'/:^Tym(^'^i^^'yOJ>.m:W^Ltz^b\::X 

mt. mumwibntizLfz. 
[0068] mtmm 

mmmnx"rA ^ yy^^'f ym^ u hm^^h d 

^A9y^'7.'fym<^iS^i'^i-m:'m\^fz^t\:X^\- 

mmmtnuzLfz. 
[00 69] mmm 

%mm\^XM.\\.'7 OA 6 im^(r)\Xh D ^::o. 2\%<^Wc 

;^f■-^An7KW^3 (n= 1-3 ) ^^iUz^tW^ 

\i. mmumuzuz. 
[0070] mm\2\ 

mm\\\xwc^ OA 67j<ffiiti!ic7)ftt> 0 to. \2^<nWC 
m.mmiLfzz.hwwi. %m^\^h^uzLfz, 
[007 1 ] wmn. 

^MMl4f Xi2^b7)m^(7}\\h "9 to. 12gC7)m 

ffiiS^ffifflt. 'mrr)V)vmti^)'^h,(r)^h'^\,z 0.15 g 
fz. 

[0072] mwm 

mm\\^xMt'7 uj^bim\m\xh o to. \2^(nmt 

Wn^Sffl ffix/l^/WM^ U '^ACO^t:^ 0 t0.20gc7) 
[0073] |ISt^J24 

HJfi^jMTIS^biJ' n A 6 7Kffitl<7)ft:b 0 to. 12 g c7)Jg'fk 



Wn^^ffiffl t . U '^i.cofti? 0 to. I7gc7) 

W4h|5]ttUc« 
[0 074] ||]iS^J2 5 

mm 1 4 T'i^ u iim^m^h o t^^ft^^ l 

/c^liiWRi. ^SfiWl4i:|BIttL>t« 
[0075] ^|g^J26 

0. 26 g cOEEf-zl/iHt:^ U ^ A Sr-^tf7K?§?St . U ;^'ffl 
#: (5 mm./. ) 125 cc^JSL. ^S®7j<§€/im. 110 
T4 Hrlg^t^. ^(7)f^. Th7:5'naA°7i>"'>A^^ 
h U n^A 5gJlUm^nA 67K»0.23g $:-^07Km 

7jQf?g lOOmltftJni. 20Hr#E§€^C. L^^l.^. 
85%hh'9i^>7K^M 11.95ml ^»L. rb^^D 
xinv zy^AW- y- U A^^B^n^^ 'J^yMzMji I . 
imifzm. no 'CT- 4Hr|gMt^C« ^COf^^'^.t. ffl 
#:tM tT30S*%c7)^r^ ^ y ^■•Xxy^S:#t^7j<^f ?t 
4't±iec^^EA°7i>''^A. ^pAS-t^T/Wl/Sr-tOffl 
^cSr^AL. ^?g^ilSi|X§-»t3t^. no 'CX iltmi 

fz. mmmmumuzLfz. 

[0076] J:btgi^j2 

^Vy^uu^^^yi^^ M.mi- h U ^ A 5 g -^07|<?iM 
t. i^^JAim (5 miii9^) 125 cc^vSL, ^*®7j<§-li: 

mm lOOm 1 fl3tJn;i. 20Hr|ffi$^i:/^„ l:b^m. 85 
%h K9i^>7j<^?gl0m 1 2:»t. f h9^nnA°9 
i^'^A^-f b U'^AS:^M^N°7>'''>At3i7Cts A<^t 
fz\k. no "CT- 4Hr|g^L/S, ^(TM. 0.52g(7)igx;V' 
)Vmti y ^ Ac07KJ§?S4't±fS«0^EA°7 >>'^ASr-^tf 

%m\kxh. mmwm^^fz\i. no r-c- 4Hrig^* 

L/i. -ecomS'^t. iB#:t^srLT30SS%cO^-f 
i/;^r ^-grtf7]<^?g4't±iEiO#iiA°7 v-^-i>.m 

^)V)v^^\sm--knxh. m.-k%m'ttz\k. no 
°c-c-4 Hrigst/i. mmmmi^h^uzuz, 
[0077] imm'i 

Jt^J 2 XWf}UVm^ V ^J^cOith "9 to . 15 g Wi^M 
[0078] i:bW4 

2 xm7-j\yfm:^ V '^j>.coKh D to. 28 g cowm 
mmmymmt:mm uz^ t ma. mm 2tm 

tL3t. 

[0079] Jt«?^J5 

Mm2Xm'r)lf]M:^ U '^AcO-ft^? 0 tO. 43 giT)?^® 

h'x^xcop^7i<?M^ffiffl t/^^: i:tWJ2 
^*^^2t^^-r« 

[0080] 
[^2] 
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(5/^»r) 


Kit 


mf 


CO, 




14 




Cr 


Te 


-y9 * 


218 


93.5 


1.6 


4.8 




15 




Cr 


Te 


-><) }j 


201 


91.7 


1.5 


6.6 




16 




:r 


Te 


-> !) * 


m 


BB. 8 


2.3 


8.8 


m 


17 




Cr 


Te 


V !) * 


198 


93. 1 


3.2 


3.6 




18 




Cr 


To 


•> 'J A 


131 


93.0 


3.3 


3.4 




13 




Cr 


T = 




196 


92.3 


4.0 


3.6 




20 




Ro 


Te 


V 'J * 


203 


93.3 


2.0 


4.7 




21 




Zn 


Te 




215 


33.9 


2.0 


4J0 




22 




Zn 


Ae 


* 


137 


63.7 


1.1 


14.7 




23 




Zn 


Sn 


■> 'J » 


145 


B4. 1 


1. 0 


14.2 




24 




Zn 


Bi 


fij » 


178 


87.6 


1.7 


S.9 




25 




Cr 


Te 




211 


93.6 


1.1 


5.0 




it 




Cr 




■> ij * 


208 


93.2 


2.1 


4.4 
















89.6 


5.9 


4.1 


ft 


3 






ki 


•y IJ » 


123 


81.8 


4.8 


13.2 


tt 


4 






So 




120 


84.4 


4.3 


11,1 


91 


S 






Bi 


'y y * 


126 


85.1 


5.1 


9.7 



[0081] ^^t. Lt-h-m-immm\±mi. mi<n^^m 



7ny b^— i>'cOil# 

(51) Int. CI. 6 mm^ jti^ffia#^ fx msmmj^ 

C0 7C 53/08 BOIJ 23/64 1 0 3Z 

// C 0 7 B 61/00 3 0 0 1 0 4 Z 



